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@ Method and apparatus, e.g. in a data distribution system for. inter alia, avoiding distortion in transfer of signal states. 



@ The invention relates to a method of transferring data 
states, e.g. from a terminal (1) to a computer (31). The 
. inventive concept inter alia includes, in conjunction with ; 
transfer of data state on a data bus (24). that the respective 
state is accompanied by a time marker from a cyclically 
operating reference clock (20). The data state and .time 



marker are transferred to a receiver (22) where time marker 
and data state are applied to a register, and subsequently ; 
sent to the computer (31) when the reference clock (20) has 
retumed to a time rate state {00000101 ) corresponding to the 
time marker (00000101) associated with the respective data 
state. j 



CM 
00 

O) 
If) 

o 




0 0 10 



L 

0 



LL!^ 



-TLTLr 



1 ' ■ t t 1 I 



- 22 



-30 



Fig. 4 



33 



-J? 



D-ovdon printing Company Ltd 



0 0059821 



i-.othod and anoaratus, e.g:« in a data distribution 
system for, int er aIi^ ^ avoiding; distort ion jn 
tr ansfer of signal states 

Technical area 

In communication between computers and terminals there 
Is sometimes a communication problem concerning distortion 
of the individual signal elements or bits, in cases v/here 
contention units are used as an intermediate connection 
link between computers and terminals* In order to more 
clearly explain the occurrence of such distortion, a 
conventional data system with contention units v/ill be 
described with reference to Figures 1-3 on the appended 
drav/ings. The examples described below are included in 
the art on which the present invention is based, and have 
the problem mentioned above , this problem being one of those 
for which the present invention proposes a solution. 

Prior art 

Figure 1 schematically illustrates tv/o d?ta systems and 
the intercoupling facilities therebetv/een. 

Figure 2 illustrates curves formed by signal states in 
operation of the system according to Figure 1« 

Figure 5 illustrates a further knov/n apparatus. 

In Figure 1 there are shov/n two digitally operating 
computers Dl and D?. In practice, the computers can be 
placed in geographically separated locations* Each computer 
is provided with connections, e.g. sixtyfour communica fcion 
channels. It is desirable to have the availability of 
connecting more channels, e.g. 128 channels to one of the 
conpi.iherrs , say Dl , said terminals being schematically 
lllM':rrated on the fl^rur^ and denoted by *^io^- 
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So called contentioa units 01 and C? are connected, 
between computer and terminals for accommodating this 
need in practice. 

A contention unit can be regarded as a form of advanced 
telephone exchange. Its general funtion is such. that if a 
terminal T-|^ ..... '^128 ^^^^t "^^^ unit CI replies automati- 
cally and requests information on where the terminal user 
wishes to be connected. If the user v/ants to be connected 
with an input of the computer Dl , this can be done directl.y 
in a manner of exchange, and in the present case there is 
indicated on Figure 1 a dashed connection denoted 127 betv^-ee 
the terminal ^^20 ^^"^-^ sixtyfourth connection on the 

computer Dl. 

However, should more than sixtyfour terminals, v/hich is 
the computer's maximum number of communication channels,, 
need to be connected simultaneously, a scanning device 
must cone between computer and terminals to coordinate 
the communication, said device periodically scanning the 
condition of the different terminal lines connected. In 
practice, not all terminals are in operation, i.e. change 
states simultaneously, although they stand connected to 
the computer. This signifies that during long periods one 
and the same terminal can have the same output state, i.e. 
a "1" or a "0" in the present binary application. Selective 
traffic distribution is therefore provided by the scanning 
device. Such a device may symbolically be depicted as a 
contact arm sweeping backv/ards and forwards over a 
plurality of contacts corresponding to the number of 
communication lines from the respective terminals. Such 
an arm is denoted by SI in the contention unit CI and by 
S2 in the unit C2 • Each arm is connected to a respective 
memory unit Ml, M2 , for transfer of data to the sixtyfour 
computer lines. The function and sequence discussed will 
be s'^jen from Figure 2 also. 
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It is assuned that the upper curve in Figure ? illustrates ; 
a consecutive series of states at the terminal during a 
given period of time, V/hen the arm Si sv/eeps over the con- 
tacts to the terminal connections, the binary value is read 
and stored in the memory Ml for each contacting step. Tt 
is assumed that at least three scannings are contained 
during the shortest interval which is practicable for the 
state change of the terminal in question. 

The dashed lines plotted on the curve in Figure 2 
indicate different scanning occasions separated in time 
and are denoted by r, II and III ♦.The lower curve in Figure 
2 illustrates the resulting values obtained by these scans, 
and v/hich are stored in the memory Ml. The length of the 
first curve section in the upper curve of Figure 2 , 
referring to terminal Tj_^ has a length a. In the lov/er 
curve it will be found that the first scan I has detected 
a "1" state. Scans II and III also shov/ an unaltered "1" 
condition. The successive scan, i.e. the repeated scan I, 
indicates that the state has nov/ been changed to "0". Hov/- 
ever, the change thus indicated does not occur before the 
curve portion has encroached a distance in the area of the 
adjacent curve portion -of the upper curve. This signifies 
that a representation of the state of the terminal T^ has 
been obtained (the lov/er curve), v/hich is no longer equal 
to a, but constitutes a distance a + d, i.e. the distance 
from the trailing flank of the upper curve to the trailing 
flank of the lower curve. A distortion of the bit represent- 
ing the first state of the terminal T-|_ has thus occurred. 
If the upper and lov/er curves of Figure 2 are examined 
together, it will be noted that there are differences 
between the curves, i.e. distortions caused by the instant- 
aneous condition of the states obtained, from the scans. 
The distortion "d" obtained can vary from to about 555^, 
as can be seen from Figure 2. 

Such distortions can easily result in that bits looso their 
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actuating; function. Turning once again to Figure 1 and 
assuming the case that one of the terminal users from 1 
to 128 desires contact v/ith the computer D2 it v/ill be 
seen that communication is first made via the contention 
5 unit CI and, as is apparent from the connection for 

example, subsequently to the input side of the contentLon 
unit C2. In the hook-:up case in question, both scanning 
devices SI and S2 v/ill function individually for pro- 
viding the required communication distribution. If a 30^^ 

10 distortion is now introduced by the scanning device SI 

on one occasion and this is transferred to the contention 
unit C2 via F and further distorted 30^ there, a total 
distortion of 60^ is obtained. This v;ill result in that 
the state which is to be transferred being all too short 

15 for the computer to be recognised, resulting in the sudden 
loss of a bit. This of course is a serious disadvantage. 

The technique described above is knovm as time division 
multiplexing* In this connection it should be noted that 

20 there is a certain lag in data transmission for such systems 
as well. The information obtained must be registered for 
each scan, and the memory store must subsequently be read 
off for transferring the information, to the computer. 
Since the time lag only attains some fraction of a micro- 

25 second it is negligible in practice. 

Time lag is not a negligible parameter in other types of 
system, hov/ever, where electronic circuits for conversion 
of serial to parallel data and vice versa are used. The 

50 UART (Universal Asynchroneous Received Transmit) type of 
circuit is used in such systems. Scanning as in the 
system of Figure 1 is not used. In the apparatus according 
to Figure 5, the UART circuit is used to clock in bits from 
the respective terminal, this circuit containing, for 

55 exa.Tiple, eight "positions" (ASG II code) which can be 

arr-^n-ed in 256 combinations. A terminal such as T-j^ trans- 
nits a ch=irnicter to the UART circuit, subsequent to vmich 
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this circuit automatically gives a signal on the line SI 
for transfer of bits to the computer Dl , these bits being 
formed into the message 10011100 assigned for the purpose 
in this case. The transfer takes place instantaneously and 
without scanning. After transfer, the computer can clock 
out the bits in series via a further UART circuit (not 
shown). Let it now be- assumed that a large number of ter- 
minals send simultaneously, or substantially simultaneously. 
A queue problem occurs at once, and therefore transfer 
priority must be resorted to. The result of this can be 
undesirable delays in transferring. The problem occurs 
Darticularly v/hen many terminals are connected to a com- 
puter installation. No distortion or other disturbance 
occurs in such systems as is the case described v/ith 
reference to Figures 1 and 2, but varying delays must be 
reckoned with. Fur^thermore , a UART circuit must be initi- 
ally adjusted to code format as well as transfer speed for 
the system in question before data transmission takes place. 

All the systems desribed above, which are often used in 
practice, are thus burdened with restricting drav/baclcs 
from the point of view of communication. The systen illu- 
strated in Figures 1 and 2 has distortion as a discomfort- 
ing problem, as v;ell as limitation of the numfeer of termi- 
nal connections in relation to scanning rate. The system 
illustrated in Figure $ is, as mentioned, burdened with 
varying delays and so called data transparency is not ob- 
tained after connection to the computer. The communication * 
occurs intermittently since each UART unit must be charged 
to full combination before a signal to the computer can be 
transmitted for transfer of the digital state obtained. 



The invention 

The present invention relates to a method and apparatus 
solving the problems in question in a practical and 
ST fc Lsf qctorily way. The method in accordance with the invention 
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tion is mainly characterized in that each state or series, 
of states which are to be transferred are accompanied by 
a time marker generated in conjunction with the transfer 
in response to the actual time given by a cyclically 
operating reference clock, said state, or series of states 
with their time marker being stored after transfer in a 
circuit coacting with the reference clock, said state or 
series of states being transferred to the destination, 
when the clock shows a time corresponding to that of the 
time marker, v/hereby each state or series of states will 
be delayed a predetermined time while retaining the same 
mutual time differences betv/een the states or series of sta 

An apparatus in accordance with the invention for r 
carrying, out the method is mainly characterized by a 
cyclically operating reference clock common to certain 
transferring means,, each state or series ox states in , 
conjunction with transfer being accompanied by a time 
marker which is dependent on the instant of time read 
by a registration circuit from the reference clock v/here- 
by said state or series of states are arranged for being 
applied to a receiver in connection with the state re- 
ceiving unit, and whereby the receiver is in coacting 
communication with the reference clock such that the 
state or series of j states transferred is being sent 
when the time marker coincides v/ith a recurring time 
value of the reference clock. 

Description of embodiment 

An embodiment of the invention v/ill now be described in 
detail while referring to Figure ^ of the accompanying 
drawings, which schematically illustrates a system of 
transfer means and transmission paths between terminal 
and computer in which the invention is applied. 

In the embodiment according to Figure 4, a terminal is 
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denoted by the numeral 1 and arranged to generate both a 
"1" and a "0" state • In order to simplify the description, 
only one terminal is considered, although a plurality of 
terrainals is envisaged, with the appropriate duplication 
of components and circuitry. The terminal is connected to 
an inverting receiver 2, the output of which is connected 
a) to a circuit 3 for generating pulses representing state 
variations of the terminal , and b) to one input 5 of a 
data selector A-/ The circuit 5 is adapted to receive sig- 
nals synchronous v/ith the time rate applicable to the 
whole system, as is indicated by a square v/ave above it. 
V/hen a state change is generated in the terminal 1 and 
transmitted via the receiver 2, a pulse in negative logic 
is formed in the circuit 3» the time instant of thi^ pulse 
being determined by the prevailing state of the applied 
system clock frequency (the square wave signal). The 
negative pulse on the output of the circuit 3 is applied 
to an input 6, as illustrated, of a priority and addressing 
circuit 7 (a so called ^ to 2 priority encoder). The cir- 
cuit 7 is provided with a plurality of inputs, denoted 8, 
9 and 10, which are connectable in a mode not shovm in 
more detail to the pulse change generation circuits of 
other terminals and vrhich are equivalent to the circuit 3^ 
The data selector ^ is also provided v/ith a plurality of 
inputs 11, 12 and 13 etcj, intended for said other terminals 
(not shovm). Three lines 1^, 15 and 16 depart from the cir- 
cuit 7. The line 1^ is intended for transferring the pre- 
viously mentioned generated change pulse, v/hile the lines 
15 and 16 are intended to carry information concerning 
the respective terminal addr^iss, i.e. to transfer states 
of which the combinations indicate the connected terminal 
in Question, the terminal 1 in the present case. The line 
1^ communicates v/ith an operation sequence and address con- 
trolling circuit 17, while the lines 15 and 16 are in con- 
trolling communication v/ith the data selector ^ and with 
a tr^nnsmitting circuit 18. A line 19 departs from the data 
selector ^ for transferring data information emanatin=r from 
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the terminal 1 to said transmitting circuit 18. The opera- 
tion sequence and address control circuit 17 control the 
transmitting circuit 18. The circuit 17 preferably compri- 
ses a microprocessor. A binary reference clock 20 is con- 
5 nected to the transmitting circuit 18 via eis:ht lines all 
denoted by the nuraeral 21. These lines are also connected 
with a receive circuit 22 or several such circuits (not 
shown). The input of the circuit 22 is connected to the 
output of the transmitting circuit 18 via an address 

10 comparing circuit 25, a data bus 2^ and a buffer circuit 
25* The circuit 17 is connected to the input 27 of a 
priority circuit 28 via a line 26. One of the priority 
circuit outputs is connected to a control input of the 
buffer circuit 25 via a line 29* As indicated, the 

15 priority circuit 28 is provided with a plurality of * 
further inputs and outputs, said inputs being intended 
for connection to 'other circuits equivalent to the cir-* 
cuit 17, and said outputs being intended for connection 
to buffer circuits equivalent to the circuit 25, these 

20 equivalent circuits being associated with other sections 
of the system. 

The receive circuit 22 controls a circuit 30 which 
distribute the data state in response to current address 

25 information to either of two different computers 51 and 
52. Two chain-dotted lines 55 and 5^ go right across the 
diagram to indicate two parts of the system v/hich are in 
connection with each other via the data bus 2^ and the 
lines 21. It should be mentioned that the reference clock 

50 20 is time-synchronized v/ith the time frequency of the 
whole circuit, but has its ovm periodicity, i.e. clock 
cycle . 

It is assumed that the terminal sends a "1" state, i.e. 
55 the terminal goes from "O" to "1". The receiver 2 inverts 
this new signal, thus applying a "O" to the circuit 5i 
v/r.ich (generates a pulse signifying that a state change has 
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taken place. Apart fron v/hat has been said above in 
connection with circuit 3, this circuit is such that for 
each change, i.e. for each alteration from "O" to "1" 
or vice versa, it sends a negative direct voltage pulse 
5 to input 6 of the circuit 7^ where arrival priority rela- 
*tive the other inputs from lines 8-10 is decided. Further 
an address state is being generated which indicates that 
the change in this case comes from terminal 1. A "0" is 
now obtained on each of lines 15 and 16. The generation 

10 of the address state on lines 15 and 16 does not occur 
before the change pulse on the input 6 has actuated the 
circuit 7* As previously described, the lines 15 and 16 
are also connected for control to the data selector 4, 
which signifies that the applicable new data state *'0" 

15 is not transferred via the line 19 before the address 
state is available on the lines 15 and 15. This signi- 
fies that the states of the lines 15, 16 and 19 are ' 
applied to the transmission circuit 18 substantially 
simultaneously. The change pulse on the line 1^ also 

20 arrives at circuit 17 simultaneously as transfer of 

said state to transmission circuit 18, although initia- 
tion of the activity of the circuit 17 is not st^irted 
until t:-.e trailing flank of the pulse on the line 1^ 
has arr: ved at circuit 17. 

25 

In conjuiction with the initiating of circuit 17, it 
senses information concerning the address of the 
respecti^-e terminal 1, i.e. the states transferred via 
the linen 15 and 16. The circuit 17 has at an earlier, 

50. not described occasion, been in communication with the 

terminal 1 for obtaining information that the terminal 1 
desires :o communicate v/ith the computer 51. V/hen the 
circuit 17 now receives address information identifying 
the term-.nal 1, it generates a new address on the 

^5 respecti-e outputs of the transmitting circuit 18, 

which in practice is a register. Tn the present case 
tho out^cin.- st-^tos are now "0" and "1", v/hich in tho 
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ore sent connection is assucned to represent the computer 
51. In conjunction v/ith the address change operation, 
transmission of the data state is now opened on the line 
19 to the respective output in the transmitting circuit 
18, Simultaneously herev/ith hov/ever, a time marker is 
created in that the instant time present on the reference- 
clock 20 is applied to said register, this being assumed 
represented by the state 00000101 on the lines 21. The 
time created now appears on the outputs of the trans- 
mitting circuit 18, i.e. the appropriate register in 
the circuit 18 has now stored time , address and data 
states. These states are now applied to the input of 
the buffer- circuit 25, to wait for their turn to be 
transmitted which is determined by the priority circuit 
28. The clock 20 now continues its clock cycle, indepen- 
dent of all the changes in state or circuit condition 
which are in progress. This clock has a predetermined ^ 
cycle selected such that the cycle is equal to or pre- 
ferably longer than the longest transfer and waiting 
time, i.e. the time for transferring via the data bus 
2^ to the receive circuit 22 and the v/aiting time during 
the priority sequence. 

It is assumed that after a j certain waiting time deter- 
mined by the priority circuit 28, and constituting a 
portion of the clock cycle of the clock 20, the states 
in the register of the transmitting circuit 18 are 
transferred to the data bus 2^ after a triggering signal 
via the line 29. The states are now transferred to the 
address comparing circuit 25 via the data bus, this cir- 
cuit sensing the respective . address state and passing 
the states through to register and memory circuits in 
the receiver 22 equivalent to the circuit 18. The 
respective states corresponding to the above mentioned 
time marker state "00000101" as well as the address 
information "O" , "1" and the data state "0" are now 
stored in the receive circuit 22. ^Teanvrhile, the clock 
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during its cycle is once again approaching the time 
corresponding to the state 00000101 on the lines 21, 
i.e. the time state v/hich occurred when the hev/ data 
state "O" was registered in the transsiitting circuit 18. 
V/hen said time state occurs on the receiver inputs from 
the lines 21, the register is read and the address states 
and the data state are sent by the receive circuit 22 to 
the distribution circuit 30, where the address state in 
question is detected, and said circuit 50 directs the 
respective data state "0" to the couiputer 51. The de- 
sired transmission and transfer sequence from the ter- 
minal 1 to the computer 51 is now terminated. 

* 

It will be seen from the above that each transfer of a 
data state is accompanied by a time marker. This marker 
accompanies the data state through the data bus but is 
released first when the clock 20, common to the system, 
has the same time state in its next consecutive period 
as the state of the time marker. V/hat is thus achieved 
with the present apparatus is that all data states 
transmitted from a terminal to the computer ere given 
a uniform time lag equal to the cycle of the reference 
clock incorporated in the system. The result of this is 
that no distortion of the data sjtate occurs, even if 
varying time lags occur from the transmission circuit 18 
to the receiver 22 after transfer via the data bus 2^. 
For example, if a data transfer occurs at the clock 
time "10" and another at the clock time "25", for a 
clock cycle of 256 time units, the first transfer v/ill 
be delayed by 25o time units, which naturally is also 
the case for the second one. The time difference between 
the transfers, however, will only be "15", i.e. the sane 
time difference as at the data state generating instants. 
A constant transfer lag of 256 time units is present for 
every data messa^^e, but this has practically no import- 
ance r^ince , ar; mentioned, all data time differences 
apoeopiri-3 at the: corr.nutnr ^1 corr*?spond v/lth the ti~^ 
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differences between the state changes at the terminal 1, 

As pointed odt above, there v/ill be no distortion of the 
data condition in the system now described, although it 
5 may be noted that during the transfer of the data state 
through the different circuits, certain time lags are 
introduced, but these have an entirely negligible effect 
on the total sequence. As already stated, a change, pulse 
is generated in the circuit 3 v/hen the square wave con- 

10 dition of the system clock rate permits, the change 

pulse generally starting somewhat displaced in relation 
to the actual time of the state change in the terminal. 
This, hov/ever, will be adjusted by the address states 
on the lines 15 and 16 coming from the priority cir^cuit 7 

15 and controlling the release of the data state on line 19 
going out from the circuit ^, the state change thus being 
coordinated with the change pulse on the line 1^. 

With regard to the fact that the circuit 17 is not 
?0 activated before the arrival of the end flank of the 

change pulse on the line ^, it is thus ensured that the 
states on the lines 15, 16 and 19 are always at the trans- 
mitting circuit 18 v/hen the. circuit 17 gives the command 
for address change, time reading and transfer of data 

i 

?5 state from the line 19 to the appropriate register. With 
regard to the order of priority in the circuits ^ and 7, 
certain time lags in respect of state change transfers 
may occur. Since as said above the transferred change 
pulse from the line 1^ occurs simultaneously with the 

50 generation of the pddrens state on lines 15 and 16, the 

output data state on the line 19 will always be controlled 
to synchronize with the change pulse on the line 1^. It 
will thus be seen that all sequences are locked to real 
time synchronous with the system timing frequency. As 

^5 mentioned, this also applies to the reference clock PO, 
althouc^h its cycle is not tied to the system timing 
fr^nuoncy. V/hen all states passing throup^h the circuit 17 
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are loclced in the register in the transmission circuit 
is', the waiting time for transfer through the data bus 
21^ is not of any decisive importance, since the reference 
clock cycle is adapted to accommodate every conceivable 
transfer with priority through the circuit 28. 

A practical case could have the follov/ing numerical 
values:— 

The cycle of the clock 20 is 256 microseconds. The high- 
speed data bus 2'»- has a capacity of ^i- million bits per 
second. 1024- changes in data state can be accommodated 
within these 256 microseconds, i.e. 102^ terminal state 
changes can be transmitted during each clock cycle As 
already mentioned, the reference clock advantageously 
has a cycle which is longer than the longest conceivable 
time interval for' a- transfer via the data bus, and at the 
highest loading of the priority circuit 28, i.e. the 
longest waiting time for transfer. 

In an actual embodiment, the different parts of the 
system may be built up from the following elements :- 



Ref ! 


2 


MC lA-89 Motorola, Eia receiver 


Ref ' 


3 


7474). and 7486 Texas Instrument Co. 


Ref 


^^r 


711.151 Texas Instrument Co. 


Ref 


7 


7i<.148 " 


Ref 


17 = 


AMD (Advanced Micro Devices) micro processor 


Ref 


18 


AMD 


Ref 


20 


7^4-165 Texas Instrument Co. 


Ref 


22 


2 port memory 256 words 


Ref 


25 = 


26 LS - 32 AMD and Texas 7'l-85. 


Ref 


25 = 


26 LR - 31 AMD 


Ref 


28 


741A-8 and 7^158 Texas Instrument Co. 


Ref 


^0 = 


7^259 Texas Instrument Co. 
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A further ad v^qntaro of the invention is that in the 
system now illustrated the data bus ?^ does not need to 
be loaded- with unnecessary data transfers if some of the 
terninals connected are idle, i*e« that the state ironi 
5 some teminal remains constant for a longer period of 
time. For example, if the state of terminal 1 remains 
high, no information concerning the data state is trans- 
ferred from the transmitting circuit 18, since this cir- 
cuit is activated by a change pulse only. Thus, a state 

10 change is necessary for a change pulse to occur on the 
line 1^ to the circuits 17 and 18. Considerable trans- 
fer economy is thus achieved, apart from the advantages 
of freedom from distortion which the time marking concept 
provides. The data bus thus can serve a large number of 

15 terminals without being overloaded. 

So called data transparency, has been mentioned earliep, 
i.e. that the transmission means between terminal and 
computer have essential similarities with means of a 

20 telephone exchanee, i.e. any conversion or manipulation 

of data information as such betv/een terminal and computer 
is not permitted. In the system now described, all trans- 
fers of data states are carried out with a fixed time 
delay. This may be regarded as a manipulation of data 

25 information and a step av/ay from the transparency con- 
ditions, but since the continued transfer of states in 
the course of using the system results in that all data 
states are delayed by the same interval in the clock cycle, 
the transmission is to be regarded as transparent. This 

30 is the case for reverse communication, too, i.e. from 

computer to terminal, where equivalent system structures 
will be used. 

The embodiment described above is only one example of many 
35 of hov/ the invention can be carried out in practice, whether 
the method or system is limited to state transfer in binary 
for": or not. Binary technique is to be preferred hov/ever, ar 
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the invenfcloa v/ill coae into its ovm in this field parti- 
cularly. The basic inventive concept is that each data 
state will be transmitted from terminal to computer 
accompanied by a time marker from an arbitrary reference 
clock time and that the data state is stored until the 
clock once again shov/s the time corresponding to the 
time marker of the respective data state ^ which* enables 
this state to be transferred to the respective computer 
or other circuit. In accordance with the invention, an 
embodiment may be conceived in v/hich the respective 
data is stored in the receive circuit together v/ith the 
time marker and is sent not at a consecutive cycle but 
after tv/o or more consecutive clock cycles, if this is 
found suitable with respect to the traffic conditions or 
system construction. The above emhodiqient is designed* 
for providing each state (to be transferred) with one 
time marker. However-, within the concept of the invention 
it is TDOssible to transfer a series ox states having one 
time marker for the whole series including the use of e.g. 
UART circuits. 
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Claims: 

1. A method, e.g. in a data distribution system, for, 
inter alia, avoiding distortion in transferring signal 
states , 

characterized in 

that each state or series of states which are to be 
transferred are accompanied by a time marker (Figure 4) 
generated in conjunction with the transfer in response 
to the actual time (.00000101) given by a cyclically 
operating reference clock (?0) , said state, or series of 
states, with their time marker being stored after trans- 
fer (2^) in a circuit (??) coacting v/ith the reference 
clock, said state or series of states. being transferred 
to the destination, when the clock shov/s a time (QOOOOlOl) 
corresponding to that of the time marker, whereby -each 
state or series of states will be delayed a predetermined 
time, while retaining the same mutual time differences, 
between consecutive states or series of states. 

?. A method as claimed in claim 1, 
characterized in 

that the time marker is generated by instantaneous 
storage of the instant time on the reference clock (20) 
when the transfer (18) is initiated (17). 

5. A method as claimed in claim 1 or 2 , 
characterized in 

that state or series of states and time marker are stored 
in a receive (2^) register after transfer (2^), said 
register being read (21) by the continuously operating 
clock (20) and triggers the sending of the respective 
state or series of states to the destination (51) when 
the time marker (00000101) and the clock time coincide. 

^. A method as claimed in any of the preceding claims, 
ch^. r^.cterized in 

t'-^nr the time mirker is constituted by binary states in 
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combinations (00000101) generHted by the clock (20) such 
a cor.bination bein^7 stored at a particular instant in a 
register (18) togsther with said state or series of 
states for transfer (2^) within a clock cycle in progress. 

5. A inetho(i as claimed in claim 4 
characterized in 

that each state or series of states stored together 
with the (00000101) time marker states in said register 
are subjected to order of priority (?^) relative other 
equal state conditions before the transsiission , said 
clock cycle being set such that it at least embraces 
said transmission time and delay caused by the order 
of priority .(25»?8). 

6. A method as claimed in any of the preceding claims, 
characterized in - . 

that the transfer of a state or series of states is 
only initiated in response to a change (3) in the state 
of a unit (1) generating the said state or series of 
states . 



7. Apparatus for carrying out the method in accordance 
with any of tr^e preceding claims at e.g. a data distribu- 

?5 tion system for transferring signal states preferably 
between a state generating unit which is in a coacting 
cooperation with the transferring means and one or more 
state receiving units within the system, 
characterized by 

50 a cyclically operatin-- reference clock (20) common to 
certain tr=.nsferring means, each state or series of 
states in conjunction with transfer being accompanied 
by a time marker which is dependent on the instant of 
time read by a registration circuit (18) from the 

35 reference clock, whereby said state or series of states 
are arranged for being applied to a receiver (22) in 
conp-ction with the state receiving unit (31), and 
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whereby the receiver (22) conmunicates with the reference 
clock C^O) such that the state or series of states trans- 
ferred is being sent when the time marker coincides with 
jcurring time value of the reference clock (20). 



a re I 



8. Apparatus as claimed in claim 7, 
characterized in • 

that the reference , clock (20) is in communication (21) 
with one or more transmission circuits (18) and one or 
more receivers (22), the respective transmission circuxt 
being controlled by an operation sequence controlling 
circuit (17) controlling the transfer ox the time states 
of the clock (20) to a register for storage, in which 
simultaneously said state or series of states are stored 



too . 



9. Apparatus as claimed in claim 7 or 8, 
characterized in 

that the transmission circuit (18) register is in com- 
munication with a buffer circuit (25) in turn controlled 
by a priority circuit (23), to one input of which are 
supplied operation states from the operation sequence 
controlling circuit (1?). 

10. Apparatus as claimed in claim 9, 
characterized in 

that the buffer circuit (25) communicates v/ith a 
transfer means such as a data bus (2^) or the like; 
said buffer circuit (25) being adapted for passing to 
said data bus the states in the transmitting circuit 
(18) register. 



11. Apparatus as claimed in claims 7, 8, 9 or 10, 
characterized in 
^5 that the receiver (22) is connected to the data bus (2^) 
via address comparing circuit (2?) actuated by address 
a-comp-^nytng the respective d«ta state. 
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1^. Apparatus 9S cl^i.Tci in ^ny of claims 7-11, 
characterized in 

that the reference clock (?0) is of 

the binary type, vmereby lines (21) carrying the clock 
states are connected to the transmitting circuit (18) 
5 and to a register associated with said receiver (?P) 

for reading said register which is adapted for storing, 
inter alia, the states (OOOOOlOl) transferred via the" 
data bus (24) and forming said time marker. 

10 13. Apparatus as claimed in claim 11 or 12, 
characterized in 

that the receiver (22) output communicates with a data 
receiving unit such as a computer (51,52) to which 
respective states may be sent. 



14. Apparatus as claimed in any of claims 7-13, 
characterized in . 



that state transmission takes place as a result of a 
state change in a state generating unit (1), a signal 

20 (3) generated by state change controlling activation 
of the operation sequence controlling circuit (17), 
which thereby commences transfer and registration of 
data states via the transmitting circuit (13) and 
simultaneous registration of the appropriate reference 

25 clock state (OOOOOlOl). 

15. Apparatus as claimed in any of claims 7-14, 
characterized in 

that the state generating unit comprises a terminal (1) 
50 in communication with a change pulse generating unit 

(5) and an input (5) of a data selector (4), the chan^^e 
pulse generating unit (5) also being m communication' 
with an input (6) of a priority circuit (7) which, on 
passing through a change pulse, generates address 
55 states ("0", "0") representative of the connected 
terminal (1), said states being arranged via lines 
(15,15) to control initiation of data state ("0") 
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tr^n^^rer frorv. the 'tertalnal (1) via the data selector 
(4) to the transinissLon circuit (18), said lines 
(15,1^) ^Iso conmunicatins with the transaiission cir- 
cuit (18) together with a ling (19) carrying the 
appropriate data state froa the data selector (A-). 

16. Apparatus as claimed in claim 15, 
characterized in 

that the priority circuit (7) is connected (14) 
with the operation sequence controlling circuit 
(1*7) for transferring change pulses thereto. 
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1 •"'~*A" metKc>3r/ e.g. in a data distribution system, for;, 
inter alia, avoiding distortion in transferring signal 
states, each state or series of states which are to be 
transferred beeing accompanied by a time marker (Figure 
5 4) generated in conjunction with the transfer in res- 

ponse to the actual time (00000101) given by a cycli- 
cally operating reference clock (20) 
characterized in 

that the time marker is generated by instantaneous stor- 
10 age of the instant time on the reference clock (20) when 

the transfer (18) is initiated (17), said state, or se- 
ries of states, with their time marker being stored after 
transfer (24) in a receive (22) register, said register 
being read (21) by the continuously operating clock (20) 
and triggers the sending of the respective state or se- 
ries of states to a destination (31) when the time mar- 
ker (00000101) and the clock time coincide, whereby each 
state or series of states will be delayed a predetermined 
time, controlled by the cycles of the clock (20), while 
retaining the same mutual time differences between con- 
secutive states or series of states. 



2, A method as claimed in claim 1, 
characterized in 

that each state or series of states stojred together with 
25 the (00000101) time marker states in said register are 

subjected to order of priority (24) relative other equal 
state conditions before the transmission, said clock 
cycle being set such that it at least embraces said trans- 
mission time and delay caused by the order of priority 
30 ^ (25,28). 

3. A method as claimed in claim 1, 
characterized in 

that the time marker is constituted by binary states in 
combinations (00000101) generated by the clock (20) such 
a combination being stored at a particular instant in a 
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register (18) together withj said state or series of states 
for transfer (24) within a clock cycle in progress, 

4. A method as claimed in claim 1, 
characterized in 

that the transfer of a state or series of states is only 
initiated in response to a change (3) in the state of a 
unit (1) generating the said state or series of states. 

5. Apparatus for carrying out the method in accordance 
with claim 1 at p,g. a data distribution system for trans- 
ferring signal states preferably between a state generating 
unit which cooperates with the transferring means and one 
or more state receiving units within the system, a cycli- 
cally operating reference clock (20) common to certain 
transferring means, each state or series of states in 
conjunction with transfer being accompanied by a time mar- 
ker which is dependant on the instant of time read by a 
registration circuit (18) from the reference clock, where- 
by said state or series of states are arranged for being 
applied to a receiver (22) in connection with the state 
receiving unit (31), and whereby the receiver (22) com- 
municates with the reference clock (20) such that the 
state or series of states transferred is being sent when 
the time marker coincides with a recurring time value of 
the reference clock (20) • 

6. Apparatus as claimed in claim 5, 
characterized in 

that the reference clock (20) is in communication (21) . 
with one or more transmission circuits (18) and one or 
more receivers (22), the respective transmission circuit 
being controlled by an operation sequence controlling 
circuit (17) controlling the transfer of the time states 
of the clock (20) to a register for storage, in which 
simultaneously said state or series of states are stored 
too . 



7. Apparatus as claimed in claim 5, 
characterized in 



that the ti^l^smission circuit (18) re is iOO^^ 

nication with a buffer circuit (25) in turn .controlled 
by a priority circuit (28) , to one input of which are 
supplied operation states from the operation sequence 
controll ing circuit (17) • 

8, Apparatus as claimed in claim 7, 
characterized in 

that the buffer circuit (25) communicates with a trans- 
fer means such as a data bus (24) or the like, said buf- 
fer circuit (25) being adapted for passing to said data 
bus the states in the transmitting circuit (18) register. 

9. Apparatus as claimed in claim 5, 
characterized in 

that the receiver (22) is connected to the data. bus (24) 
via an address comparing circuit (23) actuated by address 
states accompanying the respective data state, 

10- Apparatus as claimed in claim 5, 
characterized in 

that the reference clock (20) is of 

the binary type, whereby lines (21) carrying the clock 
states are connected to the transmitting circuit (18) 
and to a register associated with said receiver (22) for 
reading said register which is adapted for storing, inter 
alia, the states (00000101) transferred via the data bus 
(24) and forming said time marker. 



11. Apparatus as claimed in claim 9, 
characterized in 

that the receiver (22) output communicates with a data 
receiving unit such as a computer (31,32) to which re- 
spective states be sent. 

12. Apparatus as claimed in claim 5, 
characterized in 
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that state transmission takes place as a result of a 
3^^^^ change in a state geVierating unit (1), a signal 
(3) generated by the state change controlling activa- 
tion of the operation sequence controlling circuit (17), 
which thereby commences transfer and registration of 
data states via the transmitting circuit (18) and simul- 
taneous registration of the appropriate reference clock 
state (00000101). 

13. Apparatus as claimed in claim 5, 
characterized in 

that the state generating unit comprises a terminal (1) 
in communication with a change pulse generating unit (3) 
and an input (5) of a data selector (4), the change pulse 
generating unit (3) also being in communication with an 
input (6) of a priority circuit (7) which, on passing 
through a change pulse, generates address states ("0", 
"0") representative of the connected terminal (1), said 
states being arranged via lines (15,16) to control initia- 
tion of data state ("0") transfer from the terminal (1) 
via data selector (4) to the transmission circuit (18), 
said lines (15,16) also communicating with the trans- 
mission circuit (18) together with a line (19) carrying 
the appropriate data state from the data selector (4). 

14. Apparatus as claimed in claim 13, j 
characterized in 

that the priority circuit (?) is connected (14) with 
the operation sequence controlling circuit (17) for 
transferring change pulses thereto. 
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